Use of Diadema antillarum Spines by Juvenile Fish and Mysid Shrimp by Townsend, Taryn & Bologna, Paul A.X.
Gulf and Caribbean Research
Volume 19 | Issue 1
January 2007
Use of Diadema antillarum Spines by Juvenile Fish and Mysid Shrimp
Taryn Townsend
Montclair State University
Paul A.X. Bologna
Montclair State University
DOI: 10.18785/gcr.1901.07
Follow this and additional works at: http://aquila.usm.edu/gcr
Part of the Marine Biology Commons
This Short Communication is brought to you for free and open access by The Aquila Digital Community. It has been accepted for inclusion in Gulf and
Caribbean Research by an authorized editor of The Aquila Digital Community. For more information, please contact Joshua.Cromwell@usm.edu.
Recommended Citation
Townsend, T. and P. A. Bologna. 2007. Use of Diadema antillarum Spines by Juvenile Fish and Mysid Shrimp. Gulf and Caribbean
Research 19 (1): 55-58.
Retrieved from http://aquila.usm.edu/gcr/vol19/iss1/7
SHORT COMMUNICATION
USE OF DIADEMA ANTIUARUM SPINES BY JUVENILE FISH AND MYSID 
SHRIMP 
Taryn Townsend1 and Paul A.X. Bologna2 
1Department of Biology and Molecular Biology, Montclair State University, Montclair, New 
Jersey 07043 USA 
2Corresponding Author. Aquatic and Coastal Sciences Program, Department of Biology and 
Molecular Biology, Montclair State University, Montclair, New Jersey 07043 USA. Phone (973) 
655-4112, Fax (973) 655-7047, E-mail bolognap@mail.montclair.edu 
INTRODUCTION 
The long-spined sea urchin (Diadema antillarum 
Phillipi) is an important element in the structure and 
function of coral reef communities. Regarded as a key 
herbivore in reef communities, grazing by D. antillarum 
shifts community dominance from macroalgal cover to 
live coral (Lessios 2005, Thya et al. 2004). Diadema 
antillarum is primarily found in shallow coral reef and 
seagrass environments but can reside in a wide variety of 
habitats (Lessios 1998). This animal generally remains in 
sheltered areas during the day and moves to grazing sites 
during the evening. Its activities can create grazing halos 
around reefs (Ogden et al. 1973). Additionally, urchins 
represent potential biogenic structure and refugia for fish 
and invertebrates. 
The availability of shelter influences the survivor-
ship and recruitment of juvenile reef fishes (Shulman 
1985). Structurally complex habitats allow prey to escape 
predation as they utilize small spaces for refuge (Caley 
and Sl John 1996). Literature suggests that the urchin 
spines represent a complex three-dimensional structure 
in which small fish can evade predators. Consequently, 
the utilization of urchin spines as a structural habitat has 
been shown to increase survival of juvenile fish (Hartney 
and Grorud 2002). Studies have also noted that swarms of 
mysid shrimp (Mysidium sp.) associate with D. antillarum 
as a source of protection against fish predation (!\vining 
et al. 2000). Additionally, urchin size may affect how 
frequently fish use this complex biogenic habitat (Hartney 
and Grorud 2002). Some fish have been shown to associate 
with urchins which possess spines that are proportionate to 
fish body size (Lissner 1978), and D. an.tillarum have the 
unique ability to regulate body size in response to resource 
availability (Levitan 1988, 1989). Therefore, explora-
tion of how urchin test size correlates with the presence 
of juvenile fish and invertebrates may be important for 
assessing the urchin-fish/invertebrate relationship. 
This research has the following objectives: 1) identify 
the size structure of D. antillarum among 3 coastal bays 
of St. John, United States Vrrgin Islands and 2) determine 
relationships between urchin presence and spine utilization 
by fish and mysid shrimp. 
Study Site 
Field studies were conducted at 3 coastal bays in Sl 
John, United States Virgin Islands including: Hurricane 
Hole, a fringing mangrove and seagrass community~ 
Greater Lameshur Bay, a predominantly hard substrate-
coral reef community; and Little Lameshur Bay, a hard 
substrate-coral reef community interspersed with seagrass 
and unvegetated habitats. 
METHODS 
To assess bow D. antillarum size influenced fish and 
invertebrate presence, urchins were counted and mea-
sured and associated mysids and fish were recorded in 2 
surveys. First, 410 D. antillarum were counted and test 
diameter was measured and classified into size categories 
({}-30 nun, 30-60 mm, 60-70 mm, 9{}-20 nun, 12{}-150 
mm, > 150 mm). Data were recorded in the field, and 
all measurements were taken on individual days at each 
site to eliminate the possibility of measuring the same 
urchin twice. Urchin size--frequency data were analyzed 
using a non-parametric Kruskal Wallis Rank Analysis to 
determine whether urchin size differences existed among 
sites. When present, samples of fish were collected using 
a slurp gun, then enumerated and identified to species. An 
additional 628 urchins were surveyed in Little Lameshur 
Bay to determine the utilization of D. antillarum spines by 
mysids and fish. Fish and mysid presence was then tabu-
lated to propose utilization of spines as refuge/biogenic 
habitat. In some cases, surveys did not identify certain fish 
species during sampling a priori, therefore they were not 
included within tabulated results. 
REsuLTS AND DISCUSSION 
The D. antillarum size-frequency distributions found 
in Greater Lameshur and Hurricane Hole indicate a rela-
tively normal size distribution, with a modal test diameter 
020
40
60
80
100
120
0-30 30-60 60-90 90-120 120-150
Urchin Test Size (mm)
N
um
be
r o
f I
nd
iv
id
ua
ls
Hurricane Hole
Little Lameshur
Greater Lameshur
56
0%
25%
50%
75%
100%
0–30 30–60 60–90 90–120
None
Mysids
120–150
0%
25%
50%
75%
100%
0–30 30–60 60–90 90–120 120–150
0%
25%
50%
75%
100%
0–30 30–60 60–90 90–120 120–150
Urchin Size (mm)
C
A
B
Pe
rc
en
t o
cc
cu
re
nc
e
57
58
TOWNSEND AND BOLOGNA 
ACKNOWLEDGEMENTS 
The authors wish to thank C. Dale, M. Gizas, C. 
Kontos, P. Koul, R. Pappagian, S. Regetz, and D. Ward for 
field assistance in collection and measurement of organ-
isms. We would also like to thank the staff of the VJigin 
Island Enviromnental Resource Station for logistical sup-
port during this research. Lastly, we would like to thank 
the National Park Service for allowing us to pursue this 
research in the Virgin Islands Coral Reef Monument and 
the Virgin Islands National Park. 
LITERATURE CITED 
Caley, M.J. and J. St John. 1996. Refuge Availability Structures 
Assemblages of T'ropi<:al Reef Fishes. Journal of Animal 
Ecology 65:414-428. 
Hahn, P. and M. Itzkowitz. 1986. Site preference and homing 
behavior in the mysid shrimp Mysidium gracile. Crustaceana 
51:215-218. 
Hartney, K.B. and K.A. Grorud. 2002. The effect of sea urchins 
as biogenic structures on the local abundance of a temperate 
reef fish. Oecologia 131:506-513. 
Hixon, M.A. and J.P. Beets. 1993. Predation, prey refuges, and 
the structure of coral-reef fish assemblages. Ecological 
Monographs 63:77-101. 
Lessios, H.A. 1998. Population dyruomics of Dio.dema antillarum 
(Echinodermata: Echinoidea) following mass mortality in 
Panama. Marine Biology 99:515-526. 
Lessios, H.A. 2005. Diadema antillarum populations in Panama 
twenty Y"'"" following mass mortality. Coral Reefs 24:125-
127. 
Levitan, D.R. 1988. Density-dependent size regulation and nega-
tive growth in the sea urchin Diadema antillarum Philippi. 
Oecologia 76:627-629. 
Levitan, D.R. 1989. Density-dependent size regulation in 
Diadema antillarum: Effect"l on fecundity and survivorship. 
Ecology 70:1414-1424. 
Lissner, A. 1978. Factors affecting the distribution and abundance 
of the sea urchin Centrostephans coronatus Verrill at Santa 
Catalina Island. PhD Dissertation, University of Southern 
California, Los Angeles, CA, USA. 
McFarlaod, W.N. and N.M. Kotchian. 1982. Interaction between 
schools of fish and mysids. Behavioral Ecology and 
Sociobiology 11:71-76. 
Ogden, J.C., R.A. Brown, and N. Salensky. 1973. Grazing by the 
echinoid Diadema antillarum: Formation of halos around 
West-Indian patch reefs. Science 182:715-717. 
Randall, J.E. 1967. Food habits of reef fishes of the West Indies. 
Studies in Tropical Oceanography 5:665-847. 
Shulman, M.J. 1985. Recruitment of coral reef fishes: Effects 
of distribution of predators and shelter. Ecology 66:1056-
1066. 
"!Wining, B.S., J.J. Gilbert, and N.S. Fisher. 2000. Evidence of 
homing behavior in the coral reef mysid Mysidium gracile. 
Limnology and Oceanography 45:1845-1849. 
Thya, F., A. Boyra, P. S3.nchez-Jerez, R. Haroun, and C. 
Barbera. 2004. Can one species determine the structure 
of a rocky benthic community on a temperate rocky reef: 
The case of the long-spined sea urchin Di.adema antilla-
rum (Echinodermata: Echinoidea) in the eastern Atlantic. 
Hydrobiologia 519:211-214. 
